Accumulation of phosphorylated I kappaB alpha and activated IKK in nodes of Ranvier.
Nuclear factor-kappaB (NF-kappaB) is an ubiquitously expressed transcription factor that modulates inducible gene transcription crucial for the regulation of immunity, inflammatory processes, and cell survival. In the mammalian nervous system, constitutive NF-kappaB activation is considered to promote neuronal cell survival by preventing apoptosis. Increasing evidence suggests a critical role for NF-kappaB activation in acute and chronic neurodegenerative diseases. Recently, a striking enrichment of phosphorylated I kappaB alpha (pI kappaB alpha) and activated I KappaB Kinase (IKK), two key components of the NF-kappaB activation pathway, was demonstrated in the axon initial segment (AIS) of neurons. As the AIS shares fundamental features with nodes of Ranvier (NR), we examined whether pI kappaB alpha and activated IKK are also enriched in NR. Double-immunofluorescence labelling was performed with vibratome sections of the rodent central and peripheral nervous system. Sections were analysed using confocal laser scanning microscopy and preembedding electron microscopy. Here we report a remarkable accumulation of pI kappaB alpha and activated IKK in NR in the central and peripheral nervous system. Immunolabelling for both proteins extended from NR into the adjacent paranode. pI kappaB alpha predominantly accumulated within the cytoplasm and was associated with fasciculated microtubules. This association was confirmed by electron microscopy. By comparison, activated IKK preferentially clustered beneath the cytoplasmic membrane. In conclusion, the coincident accumulation of pI kappaB alpha and activated IKK in AIS and NR suggests that these specific axonal compartments contribute to neuronal NF-kappaB activation.